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Indian Standard 

SPEaFICATION FOR 
FIXED SILVERED MICA CAPAQTORS 

(First Revision) 

0- FOREWORD 

0.1 This Indian Standard ( First Revision ) was adopted by the Indian 
Standards Institution on 10 May 1968, after the draft finalized by 
die Capacitors and Resistors for Electronic Equipment Sectional Committee 
had beim approved by the Electrotechnical Divuion Council. 

0.2 This standard relates to fixed mica dielectric capacitors with silver 
electrodes directly deposited on the mica sheets, intended for use in telecom- 
munication receiving cmiipment and for similar applicadons in other 
electronic equipment. This standard lays down test methods and require* 
ments for judjpng the electrical, mechanical and climatic properties of thi» 
type of capacitors. 

9 A This standard was first published in 1962. The revision of this standard 
has been undertaken to bring it in line with the later Indian Standards on 
capacitors and also to be in conformity with the latest documents brought 
out by lEC on the subject. 

The mitfor features of the revision relate to the foUowing: 

a) Addition of another grade of capacitors having temperature coefll* 
cient value of —200 to +200 ppm/deg C. 

b) Revised series for voltage rating. 

c) Revised method for the measurement of temperature coeflicient. 

d) Adoption of coded marking for values and tolerances in addition 
to the colour code. 

9A This standard requires reference to IS : 589-1961* in which details of 
the various mechanical and climatic tests prescribed in this standard have 
been fully covered. Only the appropriate degrees of severityi performance 
requirements and other qpecial conditions, if any, relating to the climatic 
and mechanical tests have been included in this standard. 

0*S Tests for resonance firequency have been shown as under consideration, 
as there is no agreement on the details of this test. It is hoped to include 
this at a later date in the form of suitable amendment. 



durability teiti Ibr dectronic compoacati {mUti). 
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f •• Assistance has been derived from the following while prepariof tbia 
standard: 

Publication No. 116 Recommendations for receiver-type metalliied 
mica capacitors. International E^ctrotecbnical Conmiission. 

CZ (TIE) 9549 Draft specification for iixed mica dielectric capadton 
for use in telecommunication and allied electronic equipment. 
British Standards Institution. 

0.7 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final valuc> observed or calculated, express- 
ing the result of a test, shall be rounded off in accordance with IS : 2-1960*. 
The number of significant places retained in the rounded off value should 
be the same as that of the specified value in this standard. 



1. SCOPE 

1«1 This standard prescribes the requirements and methods of tests ibr 
judging the electricali mechanical and climatic properties of fixed mica 
dielectric capacitors with deposited silver electrodes for use in electronic 
and telecommunication equipment* 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions shall apply. 

2.1 Rated Capmdtaace — The nominal value of the capacitance indicated 
by the manufacturer and marked on the capacitor. 

2.2 Rated Tempentnre Range -* The range of ambient temperatures for 
which the capacitor is designed for continuous operation. This corresponds 
to the temperature limits of the appropriate category. 

2.3 Rated Voltage ((/«) (Category Voluge Uc)*~Thc maximum 
permissible value of the dc voltage or of the sum of the dc voltage and the 
peak alternating or pulse voltage for which the capacitor is designed to 
operate at the upper category temperature for a secured endurance. The 
maximum value of the ac voltage shall not exceed the value determined 
by the permissible reactive power. 

NoTB — The capacitor shall withstand this voltage at any temperature within the 
rated temperature range, to that for this particular capacitor, the category voluge b 
equal to the rated voltage. 

2.4 Taogeiit of Loss Angle ( Tan 8 ) — The power loss of the capacitor 
dvnded by the reactive power of the capacitor at a sinusoidal voltage of 
specified frequency. 

*Rules for rounding off numerical values ( mis§d }. 
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23 TMBpenfoTC CMffidMt -- Ratio of change in capacitince per 
dcsree Celsius change of temperature to the capacitance measured at the 
reference temperaturCi usually expressed as parts per million per deg G 
( PP°^y<kg C ) ( iM also 7.3.5]. 

2.6 CaiMidtmaGa Drift— The difference between the initial and final 
values ^capacitance after a cycle of specified conditioning of the capacitor 
(se§aUo73A). 

2.7 Type Tests — Tests carried out to prove conformity with the require- 
ments of this specification. These are intended to prove the genial 
qualities and design of a given type of capacitor, 

2 J Acceptance Teste — Tests carried out on samples selected from a lot 
for the purposes of acceptance of the lot. 

2JJ lal — All capacitors of the same category and rating, manu- 
fiidured by the same factory, during the same period. 

23 RmUisie Tests — Tests carried out on each capacitor to check require* 
roents which are lUcely to vary during production. 

3. CATEGORIES 

3.1 Fixed silvered mica capacitors shall belong to one of the three cate- 
gories detailed in Table 1 based on their ability to withstand the climatic 
severities ( s€i also IS : 589-196P ). 



TABLE 1 CATEGORIES OF FDCED SILVERED MICA CAPACrTORS 


GUMATIO TllT 




SBvaamEi 






Category I 


Category II 


Category III 


Dry heat 


+ 1WC 


+85»C 


+ 70«C 


Cold 


-55*C 


-40''C 


-WC 


Damp heft C ( long term ) 


56dayi 


56 days 


2ldayi 


Damp heat ( accelerated ) 


6 cyclei 


6 eyelet 


2 cycles 


Rftptd change of temperm* 
ture 


+ 100«Cto 
-55«C 


+85*C to 
-40"C 


— 



Low air prcMure 44 mbar 300 mbar 600 mbar 

NoTB — In case of special requirements when the above categories cannot be applied 
strictly, other combinations of severity may be agreed between the customer and 
the manufkcturer provided such severities are chosen from IS : 589-1961 *. 



^Basle clinatic and mechanical durability tesu for electronic componenU ( rvsM). 
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4. RATINGS 

4.1 Rattd Gapadtanee attdi Toleninces 

4.1.1 Rated Capacitanei'^The values of rated capacitances shall be 
chosen from IS : 824.1965*. 

4.1«2 TcUfonci on RaUd Capacitanci —Tht permitsible toleiances on 
rated capacitance values shall be as follows: 

For capacitors of rated capacitance ±lt db2» ±5^ ±10 and :t20 
values greater than 10 pF percent subject to a mini* 

mum of ±0*5 pF 

For capacitors of rated capacitance ±0*5 pF and ±1 pF 
values of 10 pF and less 

4^ Tamperatiira Cpafficlaat and Capacitanca Dflft— Fixed silvwed 

mica capacitors shall belong to one of the following four grades specified 
based on the limits for temperature coeiiicient and the associated capaci- 
tance drift ( /## 7.3.5 ). ^ 



raU 


Temperatwr* Cotfficient 
(ppmperdegC) 


c^^a^ 


1 

2 
3 
4 


Between -20 and +50 
Between —20 and -f 100 
Between —100 and +100 
Between -200 and +200 


±0-0005 +0-1 
dbO'OOlC+0'1 
dbO-003 C 
±0-005 C 



Note — C it the rated capacitance in pF. 

4.3 Rated Voltage — The standard values of rated voltage for the 

capacitors shall be: 

100, 350, 500, 750, 1 000, 1 500 and 2 000 V. 

5. CONSTRUCTION AND WORKMANSHIP 

5.1 Conatmction 

5.1.1 Terminals — Unless otherwise specified, the terminals shall either be 
in the shape of tags, wires or strips, and so coated as to be easily soldcrable. 

5.1.1.1 The length of each wire terminal shall be 25 to 50 mm; the 
preferred diameter of wires being 0*4 to 0*9 mm. 

5.1.1.2 Each strip terminal shall have a cross-sectional area of 
0*40 mm^ with a maximum width of 1*25 mm. 

•Preferred valuci for resiitors and capacitors {tevisid). 

6 



SAJt F)U^*---Unkii<>tlierwiwspeciled»aBciVoaed nateriab liible to 
dtierionitioii in aaoiit or othqr cotroilvc MtmmfhftrtAM be given tuiubie 
finUu 



S«2 WwkmnMhIp— All pAtts shall be mmnhctiiitd in a thufougUy 
workmanlike manner and in accordance widi the good engineering 
practice. 

••MAIIXINO 

<4 Each capacitor ihall have <he following information clearly marked 
upon it: 

a) Rated capacitence; 

NoTB---ln the CM or direct nukifli* tht raUd capMitancc ihaU bt 
narked in pkoOiradt ( m pP ) whm the vakit li loi tiMa (H)l i^P tad ia 
iaicf«)fiur«ds(atpF)%vkmtlMvahiciicQiMlioeramicrlkuiO*01 |»F. 

b) Tolerance on rated cap^thnce; and 

c) Rated voltage. 

Nora 1 --If coded nwUng oT wdiiei Md Adr lolenMMi byr meam of 
leuers Mid difitt ii uwd Jt ibAll he hi MCOiAHMe wkk 18 : 41 I4*1967e. 

Nora 2 --When a colour code it uMdt it thoB ladicli the tmied capa^ 
citance, tolerance on rated capacitance ml the t ewipcrata w coeOcicnt and 
ihall be in accordance with Appendis A. 

•,14 The following particulars, in addition to thoae fpedficd in f.l, 
ahall appear on the carton containinff the capacitori: 

a) Temperature coefRcient and capacitance drift, 

b) Category, 

c) Mark of origin ( manuikcturer's name or trade-mark ), 

d) Date of manufacture which may be in a code form, and 

e) Coimtry of manufacture. 

Norn --- la caa» idMM a oade ii iHcd Ibr die OMMaMMrtltf ■MM'U^ 
AalbabyaMMoriecMiaadlium. ^ 

§Jl Any additidnal marking on the capacitor and/or its carton ihall be so 
applied at not to cauae conftition* 
6«2.t The capacitora may alto be marked with the ISI Certification mark. 

Nora— The ute of the 181 Gvtileatioa Mark ii fovcmed bv the provWontof the 
Indian Suuidaidt Inititudoa ( GtrtificatioaUaffci) Act and the Rula and Rcguh^lQait 
otade thereunder. The 181 Mark on piodiicti coveiwl by an Indian Staadaid 
coBveyt the anuraace that they have been prodnoed to coa^ily %rith the fequircBteato 
of that ttandaixl under a weH-deftned lyitea of impectioiL terthtt and ouality coatiol 
which It devited and lupervited by I8Iand operZT^thei^^ 
modnctt are alto oondnuouily checked by 181 Ibr eontefltlty to that ttandaid m a 
atrtkertafefaaid. Detailt of ceadMont under whkh a licence Ibr the uie of dbe ISI 
^ ■■' '*" i ' - ■ ^"1^ TT ^ gr aa tai tn m annfaffwrrn or nfi ifWMU f i . luai be 
frMn Hi^ fr^f^i^ flitamlaidi Itidiaden, 



♦Coded aMtfkina of %abet of g tpa rit anti md redttance by letteit and diejtt. 
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7. TE8TO 

7.1 ClAStiftcatioiiofTetu 

7.1.1 Type Tuts — Tht procedure for type approval shall be in accord- 
ance with IS:2612-1965*. Unless otherwise agreed, the manufacturer 
ihall submit 48 samples of each category and size equally divided between 

a) maximum capacitance at its highest rated voltage, and 

b) maximum rated voltage at its highest capacitance. 

The sequence of type test shall be in accordance with Appendix B. 

7.1.2 Accittanci Tests — The acceptance tests shall be carried out on a 
limited number of samples selected in accordance with the sampling pro- 
cedure given in IS:2ol2-1965'^ and which have passed the routine tests 

!se9 7*1.3). Two groups of samplesi one for non-destructive tests 
group A ) and the other for destructive tests ( group B ), shall be selected 
{u$ Appendix B of 18:2612-1965*) and the capacitors in each group 
shall be subjected to the tests specified below: 

Group A ( Non-destructive ): 

a) Voltage proof ( high voltage ) ( 7.3.3), 

b) Insulation resistance ( 7.3«4 ;, 

c) Temperature coefficient (7.3.5), and 

d) Scintillation ( 7.3.6 }. 

Gfwp B ( Destructive ): 

a) Robustness of terminations ( 7.4.2 ). 

b) Soldering ( 7.4 J )» and 

c) Climatic sequence ( 7.5*1 )• 

7.1 .3 Routine Tests — The following tests shall be carried out on each and 
every capacitor: 

a) Visual examination (7«4.1 ), 

b) Capacitance ( 7.3.1 ), 

c) Tangent of loss angle ( 7.3.2), and 

d) Voltage proof ( high voltage ) ( as a flash test ) ( 7«3.3 ). 

7.2 G«sierml Condltloiis for Teati 

7.2.1 Atmospherii Conditions for Testing — Unless otherwise specified, all 
tetu shall be carried out under standard atmospheric conditions for testing 
as specified in IS : S89-1961t^ 

^Recommendation for type approval snd sampling proceduresfor electromc componeDts. 
tBasic climatic and mcchanicid durability tests for electronic components ( mised). 
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IJiJi PmandUkmuig--- Before the measurements are made, the capacitors 
shall be stcMred at the measuring temperature and relative humidity for 
sufficient time to allow the entire capacitor to reach these conditions. The 
recovery period called for after conditioning is adequate for this purpose. 

7.2.3 Cametion lo b$ Appliid^yfhtn measurements are made at tem- 
peratures oUier than the specified temperature, the results shall, where 
necMary, be corrected to the specified temperature. The ambient 
temperature during tests shall be stated in the test report. 

7«2«4 Dfying — Where drying b called for in this standard, the capacitor 
shall be conditioned, before measurement is made, for 96 db 4 hours in a 
dry oven at a temperature of 55 ± 2^C. The capacitor shall then be 
allowed to cool in a desiccator usins a suitable desiccant, such as activated 
alumina or silicagel and shall be kept therein from the time of remo^ 
from the oven to the beginning of the specified test. 

NoTt — Storage at 55^ may cauie a change in the properties of the dielectric with 
consequent high capacity readinjp. 

7«2«5 Mithod of Tutor Miosurmmnt — The method used initially for any 
test or measurement and the equipment used shall, unless otherwise 
specified, be used for all subsequent applications of that test or measure- 
ment. In addition, for all capacitance measurements, the disposition of 
the capacitors under test and their connecting leads shall be, as far as 
possible, identical. 

7*2.6 Oikor Pneaulmiu — During measurements, the capacitors shall not 
be exposed to draughts, direct sunlight or other influences likely to cause 
error. 

7JS Ekictrical Toata 

7J.1 Capaeitanci — The capacitance shall be measured at 20''C or 
corrected to that temperature by calculation usinff nominal temperature 
coefficient. The frequency used for measurement shall be as follows: 

For capacitors with a rated capacitance 1 Mc/s ± 20 percent 
up to and including I 000 pF 

For capacitors where the rated 1 kc/s ± 20 percent 

capacitance exceeds I 000 pF 

The measuring method shall be of such accuracy that the measuring 
error does not exceed 10 percent of the lowest tolerance limit on the 
capacitor. The voltage apphed to the capacitor during measurement shall 
be such as not to cause appreciable heating of the capacitor. 

The capacitance shall correspond to the rated capacitance subject to 
the permissible tolerance. 
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For capacitors of values less than 10 pF, the method of measurement 
and the interpretation of results shall be as agreed to between the purchaser 
and the supplier. 

73.2 Tangent of Loss Angle — This test shall be made under conditions 
specified in 7.3.1 and with an instrument suitable to measiure tan S values 
of the order of 10-*. 

The tangent of loss angle of the capaciton shall not exceed the 
following values: 

a) For capacitors whose rated 0*001 (at I kc/s) 
capacitance exceeds 1 000 pF 

b) For capacitors with a rated 0*001 (at 1 Mc/s) 
capacitance exceeding 100 pF 

but not exceeding 1 000 pF 
( inclusive ) 

c) For capacitors with a rated (295 — 2C) ^,^. . i vr / n 
capacitance exceeding 5 pF 95 ^ ^)'wl (at I Mc/sj 
but not exceeding 100 pF 

( inclusive ) 

where C is the rated capacitance in pF. 

For capacitors of rated values less than 5 pF, the limit and method of 
measurement shall be agreed to between the purchaser and the supplier. 

7.3.3 Voltage Proof ( High Voltage ) — A direct voltage of the appropriate 
value, specified below shall be applied for a period of one minute, the 
voltage being applied between the parts specified therein: 

a) Between terminals 2*5 Ur 

h) Between terminals connected together 2'0 Ur 

and the case when metallic or a metal 

foil wrapped around the body ( when 

the capacitor is insulated ){sei below ) 
where Ur is the rated voltage. 

Insulated capaciton^ except those with mounting holes, shall have a 
metal foil closely wrapped around the body of the capacitor as follows: 

a) For those having radial terminals or leads, the foil shall be placed 
between terminations, leaving a space of 1 nun per kV test voltage 
between the edge of the foil and each termination. 

b) For those having axial leads, the foil shall be placed around the 
whole body of the capacitor, protruding by at least 5 mm from 
each end, provided a minimum space of I mm per kV test voltage 
can be mamtained between the foil and each termination and, if 
not, the width of the foil shall be reduced in order to comply 

10 
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with the latter condition. The ends of the foil ihall not be fckled 
over the ends of the capacitor. 

Insulated capacitors with mounting holes shall be mounted In the 
normal nuinner on a metal plate, which extends at least 12*5 mm beyond 
the mounting (ace of the capacitor in all directions. 

The circuit for this test shall be so chosen that the voltage is applied 
at once throuffh the internal resisunce of the test apparatus. The product 
of the internal resbunce (in megobnu) and the rated capacitance value 
( in microfarads ) of the capacitor under test plus any parallel capacitance 
in the test apparatus shall not exceed one second. 

The charging current for the capacitor under test shall not exceed 
the following limits: 

For capacitors with a rated capacitance value 5 mA 

less than 100 pF 

For capacitors with a rated capacitance value 50 mA 

equal to or exceeding 100 pF 

A suitable circuit for this test is given in Appendix C. 

After the voltage proof test, there shall be no breakdown of the 
capacitor, nor any vbible deterioration, such as overheating, melting or 
seepage of impregnant. 

When tliis test is conducted as a routine test, however, the voltage 
nuky be applied as a flash say for a period of one second only. 

7«3.4 Insulation Radstanci — Before the measurement of insulation 
resistance the capacitor shall be fully discharged. 

The insulation resbtance shall be measured: 

a) between terminals, 

b) between terminals connected together and the case (when 
metallic ), and 

c) if insulated, between terminals connected together and the metal 
foil wrapped around or the mounting plate as the case may be. 

Insulated capacitorst except those with mounting holes, shall have a 
metal foil closely wrapped around the body of the capacitor as follows: 

a) For those having radial terminals or leads, the foil shall be placed 
between terminations leaving a space of I mm per kV test voltage 
between 4he edge of the foil and each terminaUon. 

b) For those having axial leads,, the foil shall be placed around the 
whole body of the capacitor, protrudins by at least 5 mm from 
each end, provided a minimum space of 1 mm per kV test volmge 
can be nuimtained between the foil and each termination and, if 

11 
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not, the width of the foil ahtll be reduced in order to comply with 
the latter condition. The ends of the foil ahull not be folded over 
the ends of the capacitor. 

Insulated capacitors with mounting holes shall be mounted in the 
normal manner on a meul plate, which extends at least 12-5 mm beyond 
the mounting face of the capacitor in all directions. 

Note — Where the meuurement of inmlatioD retittance immediately foUowi the 
voltage proof teit, it ii perminible to use the lame arrangement gpecifled in 73J$. 

The insulation resistance shall be measured with a director voltage 
equal to: 

a) rated voltage or 100 ± 15 V. whichever is lower, for capadtoif 
with a rated voltage below 500 V; and 

b) 500 ± 50 V for capacitors with a rated voltage equal to or above 
500. 

This voltage shall be applied for 60 ± 5 seconds, the insulation 
resistance being read at the end of that period. 

The voluge shall not be applied gradually, but shall be applied at 
once through the internal resistance of the test apparatus. The product 
of this internal resistance (in megohms) and the rated capacitance value 
( in microfarads) of the capacitor under test shall not exceed one second. 

The insulation resistance shall be not less than the following: 

a) Between terminations 25 000 megohms ( for capacitances 

up to and including 0*04 |iF ), or 
1 000 ohm-farada ( for capacitance! 
wboyt 0-04 \lF ) 

h) Between terminations 10 000 megohms 

connected together 
and the case 

7.3.5 Temperature Coefficient and Capadtanee JDnyt — The capacitor shall 
be dried {seelJlA) and shall be maintained at each of the following 
temperatures in turn for 4 hours or until temperature equilibrium is 
reached: 

a) A temperature (Tl) between 15*^0 and 35'C 

b) Minimum temperature of the rated temperature range ±yc 
(T2) 

c) The temperature Tl [ eee (a) ] between 15*G and 35'G 

d) Maximum temperature of tfie rated temperature range ±2*C 
(T3) 

e) The temperature T\ [see (a) J between 15*0 and 35*G 

12 



Thb cyde diaU be carried out oaoe; thermal shock shall be avoided* 

GapadiaiiGe neasufement shall be made in accordance with 7.S.1 
at each of the temperatures mentioned above after the capacitor hM 
reached that lemperahire; and with the same electrical test conditions 
for ail the measurements. Care shall be taken to maintain constant capaci- 
tance between leads firom the teg t equipment to the capacitoiii for all 
measurements. 

The temperature of the chamber at the time of each measurement 
shall be recorded. The measurement of temperature shall be accurate 
to 1*0. 

The temperature coefficient shall be computed from the formula: 
Temperature coefficient in ppm/deg G «> >, T^^ jt^ c x 10* 

where 

Ct$ ■" capacitance value at test temperature T3^C, and 
Cn ■■ capacitance value at test temperature 7'2*C!* 

NoTt 1 — If neoeatry^ the change of the captdtanee value of tome of the ipecimeof 
ihatt be obwrved at Intervab during the temperature cycle to confim that the 
temperature corfBdcnt of capacitance b within the limlti ipedficd in 4.2» over the 
temperature i 



Nori 2<— Gapadlort having a capacitance value lo low that the accuracy of the 
meaiurenent of capacitance it of the lame order at the variation to be determinedi 
ihall be conndcfcd at capadton having an undefined temperature coefficient. 

The tempentture coefficient determined shall correspond with the 
rated temperature coefficient taking into account the applicable tolerance. 

The capacitance drift shall be given by the largest difference between 
the capacitance values determined at test temperatures given tmder (a), 
(c) and (e) above divided by C«, the capacitance v Jue at the test 
temperature given under (c) above. 

If the temperatures given under (a), (c) and (e) above differ by 
more than 0*5 deg the values of capacitances measured at these tempera- 
turei ihall be comcted to temperature at (a) above using die determined 
temperature coefficient. 

73A Stmt Ttm SlaMUf {ScmHUatimi) —Tbk test is appUcable only 
for capadtort of vahie not exceedmg 1 000 pF. 

The capacitor shall be connected to form the main capacitance part 
of the tuned circuit of a stable osdUator operadng at a frequency of not 
less than 1 Mc/!k The capacitor shall be subjecm for 30 minutes to a 
direct voltaM equal to naif the rated voltage of the capacitor and a 
superimposed altematmg voltage having an rms value of 20 V at the 

IS 



012001-1968 

oscillator frequency. Readings shall be taken in the last 10 minutes of this 
testi the ambient temperature being constant within db 2 deg C during 
that time. The output of the oscillator shall be made to beat with a 
second stable oscillator to produce an audiofrequency signal which shall be 
observed over the test period. 

The observed fluctuations in capacitance value shall not exceed one 
part in 10 000, 

7.3«7 RtsQnance Frequency — Under consideration. 

7.4 Machaalcml Testa 

7.4,1 Visual Examination — The capacitor shall be visually examined for 
compliance with the requirements specified in S and 6. 

7»4*2 Robustness of Terminations 

7AJ2A Tensile test ^Thh test shall be made in accordance 
with 7.19.1 of IS : 589-1961*, the loading weight being as follows: 

a) For all types of terminations except wire terminations — 2 kg 

b) For wire terminations: 

CrosS'Sectional Area of Wire Load 

mm* kg 

Exceeding 0*3 2 

Exceeding 0*2, up to and including 0*5 1 

Up to and including 0*2 0*5 

NoTft — The body of the capacitor shall be clamped in such a way that the 
coatitigt if any, of the capacitor does not peel off during the test. 

There shall be no visible damage after this test. 

7.4,2.2 Bending Ust 

a) Wire or strip terminations — The bending test on wire or strip 
terminations shall be carried out in accordance with 7,19«2.2 of 
18:589-1961'^. Care shall be taken to ensure that the bend 
occurs at a point 6 mm away from the point of emisi^gence of the 
wire or strip from the component and around a radius of 
0*75 mm. Suitable arrangements to ensure this requirement are 
shown in Fig. 1. Each termination shall mthstand two consecu* 
tive bends without visible damage to the capacitor. 

b) Tag terminations— Tht bending test on taff terminations shall be 
carried out in accordance with 7.19.2.3 of IS : 589^1961^. Each 
soldering tag shall withstand two consecutive cycles of bending 
without visible damage to the capacitor. 



^Basic climatic and mechanical durability teiU for electronic componenU ( reeited). 
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CUMF— ih' 




mm 



•mm-H F^ 



CAPACITOR 




0«7SmmR 



COLLAR- 

I A DISC TYPE IB TUBULAR TYPE 

Fto. 1 Arranobwemt for Bend Tsst 

7.4«3 Soldering — The capacitor shall be dried {see 7«2.i) and the 
capacitance and tangent of loss angle shall then be measured. 

The capacitor shall be subjected to the solder bath test specified 
in 7.18.2 ofIS: 589-1961*. 

Non — For capacitors with tag terminations^ the soldering iron test in accordance 
with 7.1BJ of 13:589-1961* may be applied, in case the solder bath test is not 
practicable. 

In the case of capacitors stated by the manufacturer to be suitable 
for use with printed wiring, the wire terminations shall be immersed up to 
3*5 mm from the point where the termination emerges from the body of 
the capacitor. 

The capacitor shall be visually examined and there shall be no 
apparent damage. 

The capacitance! and tangent of loss angle shall then be measured 
between | hoiur and 1 hour after immersion in the solder bath. The 
change of capacitance compared with the value measured above shall not 
exceed 0*5 percent or 0*5 pF, whichever is greater, and there shall be no 
change in tne value of tangent of loss angle. 

7.4.4 Vibratian — The capacitors shall be mounted in accordance 
with 7.6.4.1 of IS : 5894961* taking care that the terminal wires are not 
stressed and in such a manner that equal numbers are vibrated along each 
of the three principal axes. The capacitors shall be subjected to the vibra* 
tion (fatigue) test in accordance with 7.6.6 of IS: 589-1961* with the 
following severities: 



Catign^ 

Categories 1 and 2 
Category 3 



Severity According to Table 1 
of IS .589^1 961* 

Severity III 
Severity I 



^Basie climatic and mechanical durability tests for electronic components ( nwiui). 
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After the test, the capacitors shall be visually examined. There shall 
be no visible damage. 

7,4.S Bump — The capacitors shall be mounted as specified in 7.4.4 and 
subjected to the bump test in accordance with 7.5.1 of IS : 589-196 1^. 

After the test, the capacitors shall be visually examined. There shall 
be no visible damage. 

7 J GUmntlc Testa 

lAA PrmondiUoning ^Vveconditioning shall be done according to 7.2«2. 

7.5.1 Climatk Siquiiici 

73.1.1 MHal masuremnis — The following initial measurements shall 
be carried out: 

a) Visual examinarion, 

b) Capacitance, 

c) Tangent ofloss angle, and 

d) Insulation resistance. 

7.5.1.2 Dry heat — The capacitors shall be subjected to dry heat test 
in accordance with 7.2 of IS: 589-1961*, the temperature of the test 
chamber being maintained at the appropriate upper category temperature. 

After recovery, the capacitors shall be vbually examined. There 
shall be no apparent damage. 

7.5.1.3 Damp heat {acciletatidV first cycU — TYi^ capacitors shall be 
subjected to the nnit cycle of damp neat ( accelerated ) test in accordance 
with7.4ofIS:589.196I*. 

After recovery, the capacitors shall be visually examined. There 
shall be no visible damage and the marking shall be legible. 

7.5.1.4 CoU— The capacitors shall be subjected to the cold test in 
accordance with 7.1 of IS : 589-1961*, the temperature of the test chamber 
being nuuntained at the appropriate lower category temperature. 

After recovery the capacitors shall be visually examined. There 
shall be n^ apparent damage and the marking shall be legible. 

7.5.1.5 Low air pressure — The capacitors shall be subjected to low air 
pressure test in accordance with 7.12 of IS : 589-1961*. The test chamber 
shall be maintained at an air pressure appropriate to the category of the 
capacitor and in a temperature range of 15 to 35^C. The duration of 
exposure shall be one hour. 

^Bstic climatic and mechantctl durability tests for electronic components ( neistd). 
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While still at the ipecified low pressure and during the last 5 minutei 
of the one-hour test period, a direct voltage shall be applied to the 
terminals of the capacitors. The test voltage will depend on the construe- 
tion of the capacitor, and its value shall be agreed to between the 
purchaser and the supplier. When the capacitor has a metallic case, half 
the lot of capacitors shall have the voltage applied between terminals and 
the other half of the lot shall have the voltage applied between terminals 
connected togetfier and the case. 

During and after this test, there shall be no deformation of the case 
or seepage of impregnant and no sign of breakdown or flash-over, 

7*S,1.6 Damp h$ai ( aeceUratid ), refnaining cyeUs — The capacitors shall 
be subjected to the remaining cycles of the damp heat (accelerated ) test 
in accordance with 7.4 of IS : 589-1961*. The number of cycles shall be 
appropriate to the category of capacitors under test. 

NoTt — The renuuniog damp heat ( accelerated ) eyelet are u foUowa: 
Category I — 5 eyelet 
Category 2 — 5 eyelet 
Category 3 — 1 cycle 

After recovery the capacitors shall be visually examined. There shall 
be no visible damage and the marking shall be legible. 

7*5»L7 Final miosuremenU — The capacitance, tangent of loss angle 
and insulation resistance shall be measured at the end of the climatic 
sequence. 

The change of capacitance compared with the value measured 
in 7.5.1.1 shall not exceed the following limits in percent or in picofarads, 
whichever is greater: 

Gradi Timpiratun Coefficient Maximum Permissible 

ofCapacitanct in ppmjdeg C Change of Capacitance 

Grade 1 — 20 to + 50 0-5 percent or 0-5 pF 

Grade 2 — 20 to + 100 1 ^0 percent or 1 '0 pF 

Grade 3 — 100 to + 100 l-O percent or 1*0 pF 

Grade 4 — 200 to + 200 1-0 percent or 1 -0 pF 

The tangent of loss angle shall remain within the limits specified 
in7.3J(. 

The insulation resistance shall not be less than the following values: 

a) Between terminations I2S00 mc»ohms for capacitors up to 

0*04 (iF, and 500 ohm-farads for 
capacitors equal to and above 
004 (aF 

b) Between terminations 

and the body 10 000 megohms 

^Batic dimaidc and aiechanical durability tettt for deetronic oom^Hmcntt ( fetited ). 
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7,S.2 Damp Heat (Long Term) -^Tht ctpacitors shall be subjected 
to damp heat ( long term exposure ) test in accordance with 7.3 of IS : 589- 
1961*. The duration of the exposure shall be appropriate to the category 
of the capacitor under test. 

During the whole period of this test a direct voltage shall be applied 
to the terminals of half the number of capacitors. This voltage shall 
be equal to 100 V or half the rated voltage of the capacitor, whichever 
is lower. 

After recovery the capacitors shall be visually examined. There 
shall be no visible damage and the nuirking shall be legible. 

Capacitors subjected to voltage shall show no short circuit nor 
open circuit. 

The following parameters of the capacitors not subjected to voltage 
shall then be measured: 

a) Capacitance, 

b) Tangent of loss angle, and 

c) Insulation resistance. 

The change of capacitance compared with the value measured 
in 7.5.1.1 shall not exceed the following limits in percent or in picofarads^ 
whichever is greater: 



Ttmpirature Coefficient of 

Capaciiame 

[ppmldeg C) 



Grade 1 


— 20 to + 50 


Grade 2 


— 20 to + 100 


Grades 


— 100 to +100 


Grade 4 


— 200 to + 200 



Grade Temperature Coefficient of Maximum Permissible 

Change of Capacitance 

0*5 percent or 0*5 pF 
1 percent or 1 pF 
1 percent or 1 pF 
1 percent or 1 pF 

The tangent of loss angle shall remain within the limits specified 
in 7.3.2. 

The insulation resistance shall be not less than the following values: 

a) Between terminations 12 500 megohms for capacitors up to 

0*04 {JlF, and 500 ohm-farads for 
capacitors equal to and above 
0-04 jiF 



b) Between terminations 
and the body 



10000 megohms 



•Buic climatic and mechanical durability tctti for electronic components ( feeisei )• 
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74J B^OimM9(fTmtifatm^Tli&^ ten b applicable to capacilovs 
of catQgoriei 1 and 2 only. The capacitance of me capacitors shall be 
measured* 

The capacitors shall be suUected to rapid change of temperature test 
in accordance with 7.14 of IS:589*1961'^ for one cycle. The upper 
temperature shall be the appropriate upper category temperature while the 
lower temperature shall be the appropriate lower categiny temperature. 

After recovery the capacitors shall be visually examined. There 
shall be no visible damage and the marking shall be legible. 

The capacitance of the capadtors shall then be measured. The 
change of capacitance compared widi the value measured above shall 
not exceed one percent or 1*0 pF» whichever is greater. 

7JI.4 MwU GrmM— This test shall be carried out in accordance 
with 13 of 18:589-1961^ and shall satisfy the requirements specified 
therein. 

7 J Storage (Normal) Teat— This test shall be carried out in 
accordance with 7.8.1 of 18:589.1961*. At the end of storage for 
the specified period, the capacitors shall be visually examined. There 
ihall oe no apparent damage and the marking shall be l^ble. 

The capacitance^ tangent of loss angle and insulation resisunce shall 
then be measured. 

The change of capacitance compared with the value measured 
in 7.3.1 shall not exceed the following limits in percent or in picofarads^ 
Kirtiichever is greater: 



Grttd$ 


Timptratun Co$ffiemt 
9fC4antmet m pfimldtg C 


CkangiofCapaeiUmci 


Grade 1 
Grade 2 
Grades 
Grade 4 


— 20 to + 50 

— 20 to + 100 

— lOOto+100 

— 200to+200 


0-5 percent or 05 pF 
1*0 percent or 1*0 pF 
1*0 percenter 1*0 pF 
1-0 percent or 1*0 pF 



The tangent of loss angle and imulation resistance shall remain 
within the limiu specified in 7.3.2 and 7 J.4 respectively. 

7.7 Endormneo Teat — The capacitance, tangent of loss angle and 
insulation resistance of the capacitors shall be measured. 

The capacitors shall be subjected to an endurance test of 1 000 hours 
in an atmosphere maintained at the upper category temperature with 

^Bssic dimaiic and mechanical duiability tests for electronic componenti ( riris$i). 
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a direct voltage of 1*5 times the rated voltage applied between the 
terminala. The voltage shall be applied to the capacitor individually 
through a resistor whose value is approximately 200 ohms per applied 
volt. 

The capacitors shall be placed in the test chamber in such a manner 
that no capacitor is within 25 mm of any other capacitor. The capacitors 
shall not be heated by direct radiation and the circulation of the air in 
the chamber shall be adequate to prevent the temperature from departing 
by more than ± 3 deg C from the specified temperature at any point where 
capacitors are placed. It shall be assumed in this test that the tempera- 
ture of the capacitors is the same as the specified temperature. 

The capacitor shall be considered to have failed when a temporary 
or permanent short circuit occurs in the capacitor or between any electrode 
and the case. 

After the specified period of exposure, the capacitors shall be 
allowed to cool to standard atmospheric conditions for testing. They shall 
then be subjected to two cycles of damp hcat^ (accelerated) test 
( s$$ 7«5.1*6 ) ( applicable to categories 1 and 2 capacitors only ). 

The capacitors shall then be visually examined. There shall be no 
visible damage and the marking shall be legible. 

The capacitance, the tangent of loss angle and the insulation 
resistance shall then be measured. The change of capacitance compared 
with the value measured above shall not exceed the following limits in 
percent or in picofarads, whichever is the greater: 



Grade 


Timperature Coiffieient 

of Capacitance 

( ppm/dcg C ) 


Maximum Permissible 
Change of Capacitor 


Grade 1 
Grade 2 
Grade 3 
Grade 4 


— 20 to + 50 

— 20 to +100 

— 100 to + 100 

— 200 to + 200 


0*5 percent or 0*5 pF 
I'O percent or I'OpF 
1*0 percent or 1-0 pF 
1-0 percent or 1*0 pF 



The tangent of loss angle and insulation resistance shall not differ 
(rom the values measured above. 

APPENDIX A 

(Clause 6.1) 

COLOUR CODE FOR FIXED SILVERED MICA CAPACITORS 

A-0. GENERAL 

A<0.1 The colour code given in A*l ii applicable to mica moulded 
capadtora only. 
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A4I.2 Marking by cobur code ii optional and it is left to the manu** 
factiircn lo indicate the essential information required {su 6.1) by any 
other suitable means* 

AA. COLOUR CODE 

A^l«l When the capacitance ^ value» tolerance on capacitance and 
temperature coefBcient are indicated by a colour code^ tne six-dot code 
given in Table 2 shall be used. 

▲•l.i.l The capacitance values shall be expressed in picofarads and the 
temperature coefficient in parts per million per degree Celsius. 

AfU The dots shall be arranged in two rows of three as shown in Fig. 2. 
An indication^ ffivinj; without ambiguity the order in which the dots are to 
be readt should be given. 

Ap-1.2.1 The reading of the colour code shall be from the left hand top 
comer, clockwise. 

Ap1«2«1«1 Typical examples of marking for unambiguous reading of 
the dots are shown in Fig. 2. 







Fio. 2 Typical Examples op Six*Dot Colour Codb 

A«l,3 Any additional coding on capacitors shall be so applied as not to be 
confiised with the coding for capacitance value, tolerance on capacitance 
and temperature coefficient. 

A^l.3.1 While the colour code specified in A-1.1 and A^l.2 shall be 
given on one side of the capacitor, on the reverse side a three-dot colour 
code may be employed to indicate the dc working voltage, category and 
vibration grade {sa Fig. 3), if additional marking of those particulars 
also is dewed. 

Nora— >AUocalMNi of colouis fer njurking the diflerent aeveriiief ia the tbrecHlol 
oolour code oe the nrwene side of the oqpadtor is under coniidcntion. 
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Fio. 3 Thru-Dot Code ( om Revirsb Sids ) for Aooitionai. 

Markings 



TABLE 2 COLOUR CODE FOR MARKING THE CAPACITORS 

(OoiMf A.1.1) 



COLOUK GaPAOITANCB VaLVB ( m Floor ARAM ) 



TOLUUNCK 



TiMPIIUTUIIg 







First 
Figure 


Second 
Figure 


MultipUer 


Rated 
Capacity 
Exceeding 

10 pF 


Rated 

"^^^ 

and 

Including 
10 pF 


mppm/degC 




♦First 
dot 


Second 
dot 


Third 
dot 


Fourth 
dot 


Fifth dot 


Sixth dot 


Black 




— 





10« 


±20% 


■» 


— 


Brown 




1 


I 


m 


± 1% 


— 


— 


Red 




2 


2 


10« 


±2% 


— 


-200 to +200 


Orange 




3 


3 


lot 


— 


— 


-lOOto-flOO 


Yellow 




4 




10« 


— 


— 


-220 to +100 


Green 




5 




— 


— 


— 


- 20to+ 30 


Blue 




6 




— 


— 


— 


— 


Violet 




7 




— 


— 


— 


— 


Grey 




8 




— 


— 


— 


— 


White 




9 




— 


^ 


— 


— 


Gold 




— 


— 


10-1 


*5% 


±0-5 pF 


— 


SUver 




— 


— 


lO-i 


±10% 


±1 pF 


— 


♦Significance 


of the fint dot ii under consideration. 
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APPENDIX B 

{Clause l.U) 

SEQUENCE OF TYPE APPROVAL TESTS 

All the 48 Samples 
Visual Examination ( 7.4«1 ) 

Capacitance ( 7.3.1 ) 

Tangent of Loss Angle ( 7 J.2 ) 

Scintillation ( 7.3.6 ) 

Voltage Proof ( High Voltage ) ( 7.3.3 ) 

Insulation Resistance ( 7.3.4 ) 



8 Samples 

Robustness of 
Terminations (7.4.2) 

Soldering (7.4J) 

Rapid Change of 
Temperature (7.5.3) 

VibraUon( 7.4.4) 

I 

Bump (7.4.5) 

Climatic Sequence (7.5.1 ) 

Dry Heat '(7J.1.2) 

Damp Heat ( Accl), First 
Cycle (7.5.li) 

Cold (1^.5.1.4) 

Low Air Pressure 
(7.5.1.5) 

Damp Heat (AccI ), 

Remaining Cycles 

(7.5.1.6) 



8 Samples 



8 Samples 



8 Samples 



Damp Heat 

( Long Term ) 

(7.5J5) 



8 Samples 



8 Samples 



Mould 
Growth 
(7.5.4) 



Storage 
(7.6) 



Endurance 
(7.7) 



Temperature 

Coefficient 

{7J3Ji) 
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APPENDIX C 

{Clause 7.3.3) 

TEST dRCUIT FOR VOLTAGE PROOF TEST 

G>1. CDtGUIT 

G-1.1 A suitable circuit for the voltage proof test is given in Fig. 4. 

a b 




Fio, 4 Suitable Circuit for the Voltage Proof Test 

C-1,1.1 The resistance of the voltmeter shall be not less than 
10 000 ohms/volt. 

&1*1.2 The capacitance C| shall be at least ten times of C,. 

G-1.1.3 The resistance H} and R^ shall be such that the initial charging 
and discharging current of C. does not exceed 5 mA for capacitors of 
capacitance value less than 100 pF, and 50 mA for capacitors of capacitance 
value 100 pF and above at the highest test voltage* 

Further, A| and i?, should have a value such that 
^1 (Q + C;) ^ 1 second 
R%\Ci + cJ) ^ I second 

in which Cx and C^ are in farads and Ri and R^ in ohmt. 
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G>1.1.S,1 J?| includes the internal remittance of the power supply also 

C.2. PROCEDURE 

G-2*l The switch shall be connected to R^. The two terminals indicated 
at the top of the diagram, shall be connected to variable dc supply of 
adequate power which shall be adjusted to the required test voltage. 

CU2,2 The switch shall then be connected to Ri so that tlie capacitors C| 
and C. are charged. 

&2«3 The switches shall remain in this position for the time specified 
In 7»3*3 after the test voltage has been reached. The capacitor shall then 
be discharged by connecting the switch to R^. 

C^2A As soon as the voltmeter reading has fallen to zero, the capacitors 
shall be short-circuited and C« shall be disconnected. 



25 



•^'Mammmrnkk sifsf «M:0i vmm m.mm$ i 



mm ^ 

fitm 






Sjmid 



n 
i 

will 

t 



I Vk'bmi V.I 



mmm %tmt^Mm iNSTirtJTiON 

MMWk BMW*. > B*J««»^ «M* '»«►' **»»«• N^^^' toltl UWKIt 






CAlCtlTTA 780073 If WW 



ttttt 






AMENDMENT NO. 1 MAY 1978 

TO 

IS : 200M96S SPECIFICATION FOR 

FIXED SILVERED MICA CAPACFTORS 

( Pint RevUion ) 

Altcrmtloas 

[ Pagi 7, clause 6.1(c), Mte 1. line 2 ] — Substitute * IS :8186-1976* • for 
•lS:4ri4.1967«'. 

( Page 7f foot-note with ' * * mark ) — Substitute the following for the 
existing matter: 

* ^Marking codes for values and tolerances ot resistors and capacitors. * 
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